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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-2, 6-9, 13-16 and 20-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Clarke U.S. 5,216,987 and further in view of Alexius U.S. 4,995,587. 

Clarke discloses a piezoelectric motor (100) wherein its linear expansion is less 
than the linear displacement required to move a pair of valves (see column 5, lines 6 - 
9). The piezoelectric motor, which is disclosed as being well-know in the art, is 
described as being able to linearly expand thru electrical excitation. Clarke further 
discloses that the piezoelectric motor is housed in a piezo-housing (102). Adjacent the 
piezo-housing 102 is a piston housing (104) in which are positioned a driver piston 
(1 08), an amplifier piston (1 1 0), and a fluid chamber (1 1 2) there between (see column 
4, line 68 - column 5, line 5). Clarke outlines that the driver piston (108), amplifier 
piston (110) and fluid chamber (112) are provided to translate and amplify linear 
displacement of the piezoelectric motor (100). Clarke discloses, the amplifier piston 
(1 1 0) is sized much smaller than the driver piston (1 08) as the hydraulic amplification 
ratio of the linear displacement of the driver piston (108), as it relates to the linear 
displacement of the amplifier piston (110), is inversely proportional to the surface area 
ratio of the driver piston (108) to the amplifier piston (110). Thus, small linear 
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displacement of the motor (100) is amplified to produce significantly greater linear 
displacement of the amplifier piston (110) (see column 5, lines 10-22 and Fig. 2). 

U.S. Patent *.»*.««» rn^ia* B,2U,m 



Therefore, the claims would have been obvious for the reason that a particular 
known technique of amplifying the linear expansion of a piezoelectric motor was 
recognized as part of the ordinary capabilities to one of ordinary skill in the art. 

Clarke does not disclose any specificity with regards to the type of fluid within the 
fluid chamber (112). However, Alexius teaches the expansion of a piezoelectric stack 
for urging against a large diameter piston, which in turn effects motion amplification by a 
smaller diameter piston through a non-compressible fluid (see column 1 , lines 50-53). 
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It would be obvious to one of ordinary skill in the art to choose from a finite 
number of non-compressible fluids to be used as a medium in amplifying and 
transmitting the displacement of a piezoelectric member on to another element. 

Claims 3-4, 10-11 and 17-18 are rejected under 35 U.S.C. 103 (a) as being 
unpatentable over applicant's own admissions. 

It is stated within the applicants disclosure that the actuating electrical signals 
supplied to a piezoelectric element are in accordance with the specifications governing 

the particular piezoelectric element, (see paragraph 22). 

[0022] The actuating electrical signals supplied to the piezoelectric element 22 are typically in 
accordance with specifications governing use of the piezoelectric element 22. Such actuating electrical 
signals comprise a series of voltage or... 

Claims 5, 12 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Maruyama U.S. 2001/0043864 A1 . 

Maruyama teaches the use of a spring in order to carry out a restoring action of a 
diaphragm coupled to a piezoelectric actuator (200). It can be visually seen that the 
displacement magnifying mechanism (201) is directly coupled to spring (209). 
Maruyama teaches that as the voltage is decreased, to the piezoelectric actuator, the 
mechanical extension also decreases allowing for the spring to return the magnifying 
mechanism downward in the direction of the retraction of the piezoelectric actuator 
(200). In the broadest interpretation of the claims it can be seen in Fig. 18 that the 
spring (209) is displaced between the displacement magnifying mechanism and a base 
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or stopper which ultimately defines a range of displacement resulting in diaphragm 
(203), comparable to applicant's piston, to have a particular travel distance when 
reciprocated. 

Therefore, the claims are rendered obvious, in that, it would be obvious to a 
person of ordinary skill in the art to utilize known techniques for the purpose of 
restricting the displacement of a piston to prevent over-travel as well as make use of a 
biasing element or spring in order to provide an aid in the reciprocation of a 
displacement member. 
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Any inquiry concerning this communication or earlier communications from tine 
examiner should be directed to ROCCO ITALIANO whose telephone number is 
(571)270-3761 . The examiner can normally be reached on Mon - Fri (Alt Fri Off) 9-5 
est.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Isabella can be reached on (571) 272-4749. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Rocco Italiano 
Patent Examiner 



/DAVID J ISABELLA/ 

Supervisory Patent Examiner, Art Unit 4156 



